School leaders face challenges in using technology to upgrade teaching and learning processes in the twenty-first century as they must also become role models in its usage. Thus technology must be used not only for teaching and learning processes, but also in their organisational management. The aim of this research is first, to identify the level of technology leadership and competency in curriculum activity management among secondary school principals in Malaysia; second, to determine if technology leadership practices and curriculum activity management differ based on school location; third, to analyse if there is a correlation between technology leadership and competency of curriculum activity management. This quantitative style research used questionnaire for data collection involving 341 randomly selected Malaysian principals. Data collected was then analysed using descriptive and inference analysis. Findings show that Malaysian principals practice technology leadership at a very high level, and are also very competent at managing curriculum activity. T-test analysis found that urban principals' technology leadership practices are significantly higher than their rural counterparts, but their curriculum management competencies are at the same level. Findings also show that there is a low yet significant correlation between technology leadership and curriculum management competencies. In light of this information, we recommend further in-depth studies to explore the rural-urban gap technology leadership scenario, thus finding possible solutions in narrowing the academic achieve-ment gap between rural and urban schools. 
Introduction
The use of information and communication technology (ICT) in education is not new. In fact, it was introduced in the United States and many European countries in the early 1960s. The transformation of ICT in Malaysian education started in the early 1990s. From that starting point, the Malaysian Ministry of Education (MOE) has initiated multiple initiatives in schools by providing physical and non-physical infrastructure to enable ICT to be used in teaching and learning processes (MOE, 2013) .
ICT transformation processes need to be strengthened in many areas, thus relevant upgrades need to be performed to ensure its competitiveness and relevance to the world today. To achieve this, MOE is currently conducting renewal processes through the Malaysian Education Development Plan 2013 -2025 (MOE, 2012 and its Seventh Shift, which aims to capitalise on the potential of ICT in enhancing the quality of learning. This focus is important because in the rapidly changing world of today, ICT has the potential to drive learning and teaching processes towards better academic achievement, particularly in schools (MOE, 2012) .
The general opinion is that technology has immense potential for enhanced school management, teaching processes and student performance; since the implementation of formal education there has never been any other tool with this level of potential to positively affect student performance and enhance the learning and teaching culture in schools (Brockmeier, Sermon, & Hope, 2005) . Even though standard practices in teaching and learning have changed, the role of computers as a component of teaching and learning has to be maintained. Computers should be maintained as an instructional medium and management tool (Creighton, 2003) . Changes and advancement in the education system nowadays assist school management, especially principals, to make decisions in matters pertaining to curriculum management.
To achieve that goal, effective, excellent and knowledgeable school leadership is important in maximising the potential of ICT resources in school management systems and teaching and learning processes. With this leadership being provided to educators, it is hoped that the excellence expected from the education system can and will be achieved.
Literature Review
Technology leadership is an aspect of the administrator role involving planning and implementing activities related to technology. Administrators need to shift from a technology infrastructure focus to a technology integration focus in order to strengthen the process of teaching and learning and to achieve efficient school management (Flanagan & Jacobsen, 2003) . According to Robertson, Grady, Fluck and Webb (2006) , implementing technological changes in organisations such as schools requires administrators such as principals to begin before implementing the changes at a school level. An inability of administrators to identify the effects of technology on education will cause a failure in technology use for management and administrative functions as well as for classroom teaching and learning processes. This is in line with the current era which requires technology leaders in schools to master ICT effectively and efficiently, especially within administration and management where the survival of an organisation rides on the wave of globalisation. To assist educators in mastering computer skills and knowledge the principal has to transform every aspect of work in accordance with ICT information management in schools. This efficient management and teaching and learning is crucial if education is to remain competitive in this era of globalisation. Johar (2011) states that effective, knowledgeable and skill-based school leadership is important in determining whether technology use can improve teaching and learning processes. This is because most school leaders are not comfortable being leaders of technology, or are uncertain if leadership in technology can improve and enhance the teaching and learning process. According to Muda (2005) , policy changes and innovations by MOE need dynamic and flexible leaders who are aware of their surroundings.
According to research conducted by Hoque, Razak and Zohora (2012) , 80% of schools in Malaysia do not have visions and policies relating to technology and 88% do not have plans for the integration of ICT. Wang (2010) research shows that there are problems in technology leadership practices, especially among principals, which stem from a lack of vision and commitment rather than from a weakness in resource management or a lack of empowerment in management and administration. The statements and findings detailed above necessitate detailed investigation into principals' leadership practices in integrating technology, especially within management, school administration and teaching and learning processes, so that organisational excellence and en-hanced school achievement can be attained.
Malaysian School Principals Competency Standards (MSCPS)
Competency is defined as the combination of knowledge, skills and personal traits that need to be present in a leader. Competency also comprises a leader's performance and their ability to fulfil their duties and responsibilities in the best possible way. In the context of leadership in schools, school principals are an internal school entity possessing a strategic influence on the creation and realisation of the goals and visions determined by the school. Therefore, principals, as school leaders, have a duty and responsibility to manage and lead complex and challenging schools and to produce quality education and efficient institutions (Institute Aminuddin Baki, 2010) . A competent principal will efficiently manage curriculum function, co-curricular activities, organisational aspects and more (Institute Aminuddin Baki, 2010) .
A school principal's competency will always be the main focus for enhancing the effectiveness and efficiency of a school. This is because the challenges faced by a school principal nowadays are more complex (Purba, 2009 ) and the tasks that have to be completed are much heavier (Dharma, 2008; Beatriz, Deborah, & Hunter, 2008) . Therefore, school principals need to be able to efficiently and effectively carry out their role as a school-centralised leader and teacher educator, as well as managing operational aspects which support student success (Interstate School Leadership Licensure Consortium, 2008; Leithwood & Riehl, 2005; Waters, Marzano, & McNulty, 2003) . In dealing with increasingly complex challenges, school principals are required to possess multiple leadership competencies (Institute Aminuddin Baki, 2006; Interstate School Leadership Licensure Consortium, 2008) and to always strive to improve their competency (Purba, 2009) . This is very important because school principal competency is the basis for organisations, such as schools to achieve success.
MSPCS is based on Vision 2020, the National Education Policy and the National Education Philosophy as well as other contemporary education-related theories. This document outlines knowledge, skills, values and best practices and was established through discussion and consultation with various parties including assistant principals, principals and headmasters, officers in the District Education Office, the State Education Department and other departments of the Education Ministry. MSPCS provides competency standards in nine fields: Organisation; Management and Leadership; Curriculum Management; Co-Curricular Management; Student Affairs Management; Financial Management; Office Administration Management; Environmental and Physical Facilities Management; Human Resource Management and Development; and External Communications Management.
In conclusion, curriculum management is the primary duty of the principal and a determining factor in a school's success. Therefore, principals need to have superior skills and knowledge as they are responsible for providing teaching and learning processes which reflect the current technological age. With effective technology leadership, quality teaching and learning processes can be achieved because a principal's skill in curriculum management has a positive relationship with the success and academic achievement of students and the school itself.
Objectives of Research
This purpose of this research is to achieve the following objectives: 1) To identify the level of technology leadership practices and curriculum management competencies as outlined in the MSPCS among principals of daily secondary schools.
2) To determine differences in technology leadership practices and curriculum management competencies with regards to school location.
3) To determine the relationship between technology leadership and curriculum management among principals of daily secondary schools.
Research Hypotheses
Ho1 There is no significant difference between the technology leadership and curriculum management competency of principals based in different school locations. Ho1 1 There is no significant difference in technology leadership practices of principals based in different school locations.
Ho1 2 There is no significant difference in curriculum management competency levels among principals based in different school locations. Ho2 There is no significant relationship between a principal's technology leadership and curriculum management in schools.
Methodology
This research employed a survey quantitative research design involving 420 principals selected randomly from 1984 Malaysian daily secondary schools. Questionnaires were mailed to all 420 selected schools, 400 were returned and only 341 qualify for further analysis. The data needed for this research was collected based on the five dimensions of technology leadership outlined by the National Educational Technology Standard-Administrators (NETS-A, 2009) and the Society for Technology in Education, (ISTE, 2002) : visionary leadership; digital age learning culture; excellence in professional practices; systemic improvement; and digital citizenship. Whilst data for curriculum management was self developed based on MSPCS (IAB, 2006) , consist of three elements, namely knowledge standard, pro-fessional value standard and best practice standards.
Research Findings
The findings and discussion for this research refers to analysed data derived using SPSS Version 22. The researcher used descriptive statistics and statistical inference as the main analysis methods, which are appropriate for the questions being asked in this research. According to Moidunny (2009) , the utilisation of these two approaches allows for inferences and generalisations to be made.
Profile of the Respondents
This section provides basic information regarding the background and profile of respondents' demographics, including school location. Research respondents were categorised according to school location −157 (46%) respondents are from the urban school category as opposed to 184 (54%) from the rural school category ( Table 1) .
Principal's Technology Leadership Practices
In determining levels of technology leadership among principals, the researcher looked at the whole dimension of technology leadership encompassing: visionary leadership; digital age learning culture; excellence in professional practice; systemic improvement and digital citizenship (NETS-A, 2009). The level of technology leadership practice was determined according to the mean score interpretation method as shown in Table 2 . Based on the mean score interpretation, a detailed analysis of technology leadership practices among principals in daily secondary schools is provided in Table 3 . Table 3 shows that the overall mean score for technology leadership is 4.26. This clearly shows that the implementation of technology leadership practices by principals is at a very high level. In detail, Table 3 shows that the dimensions of visionary leadership, systemic improvement and digital citizenship are at a very high mean score interpretation, with systemic improvement carrying the highest mean score (min = 4.42, SP = 0.433), followed by visionary leadership (min = 4.36, SP = 0.423) and digital citizenship (min = 4.25, SP = 0.446). The analysis also shows that digital age learning culture (min = 4.14, SP = 0.432) and excellence in professional practice (min = 4.12, SP = 0.468) are at a high mean score interpretation.
Principals Curriculum Management Competency Levels
In determining curriculum management competency levels based on the MSPCS, the researcher looked at dimensions of knowledge standards, professional values standards and best practice standards. Curriculum management competency levels were also determined based on the mean score interpretation in Table 2 . Based on the mean score interpretation, an overall detailed analysis on curriculum management competency levels among principals in daily secondary schools is shown in Table 4 . Table 4 shows that the overall mean score for curriculum management competency level among principals is 4.72. This shows that the implementation level for curriculum management competency among principals is In detail, the analysis shows that professional value standards obtained the highest mean score at 4.79 (SP = 0.327) and best practice standards obtained the second highest score at 4.71 (SP = 0.358). Finally, the mean score for the knowledge standard was 4.67 (SP = 0.373).
Principals Technology Leadership and Curriculum Management Practices Based on Location
Ho1 1 There is no significant difference between the technology leadership and curriculum management competency of principals in different school locations. Table 5 shows that there is a significant difference at a t-value (2.151) and p = 0.032 (p < 0.05). Therefore, the null hypothesis (Ho1 1 ) is rejected. The results show a significant difference in the levels of technology leadership among principals in urban and rural schools.
Ho1 2 There is no significant difference in curriculum management competency levels among principals based in different school locations. Table 6 shows that there are no significant differences, with a t-value (0.130) and p = 0.897 (p > 0.05). Therefore, the null hypothesis (Ho1 2 ) is accepted. The results show no significant difference in the levels of curriculum management competency between principals in urban and rural schools.
Relationship between Technology Leadership and Curriculum Management Competencies
Ho2 There is no significant relationship between a principal's technology leadership and curriculum management in schools.
To determine the strength of the relationship, the researcher used an estimated strength according to the rating based on Pearson's correlation coefficient r (r = −1 to +1) by Jackson (2006) as shown in Table 7 . Table 8 shows that the correlation coefficient is at a value of r = 0.483. This shows that the relationship between technology leadership and curriculum management competencies is at a moderate level. The value p = 0.000 is less than 0.05. The results of this analysis show that the null hypothesis (Ho2) is rejected. There is a significant moderate correlation between technology leadership and curriculum management competenciesamong principals of daily secondary schools in Malaysia. Correlation is significant at the 0.01 level (2-tailed).
Discussion
This study found that the level of technology leadership among principals is practiced at a very high level. Specifically, with the highest mean value of 4.42, technology leadership practices among principals of daily secondary schools focus on systemic improvement as compared to other dimensions. This finding is in line with the statement that administrators play an important role as technology leaders (Anderson & Dexter, 2005; Dikkers, Hughes, & McLeod, 2005; Fletcher, 2009; Gerard, Bowyer, & Linn, 2008; ISTE, 2007; McLeod, 2008; Slenning, 2000) . Every effort towards technology use in schools will be in jeopardy unless school administrators become active technology leaders in schools (Anderson & Dexter, 2005) . This research also found that curriculum management competency levels among principals are at a very high level. In line with this finding, Waters et al. (2003) , Leithwood & Riehl (2005) and the Interstate School Leadership Licensure Consortium (2008) state that school principals need competency to fulfil their leadership duties (school-focused, educator learning and operational aspects) in order to support the success of students in an efficient and effective manner. School principals are required to have competencies in various aspects of leadership (Institute Aminuddin Baki, 2013; Interstate School Leadership Licensure Consortium, 2008) and to always strive for improved effort and competency in mastery adaptation (Purba, 2009) . This is important as school principals' competency is the basis for organisational success.
These research findings also show a significant difference in technology leadership practices based on school location whereas there is no significant difference in curriculum management competency based on school location. This finding is in line with the research of Chen (2004) (2010) and Imam (2012) who found that demographics such as school type and location are the main factors affecting the practices and leadership style of principals.
In order to overcome the difference in these technology leadership practices, MOE, through a cooperation with the Ministry of Waterworks and Communications, has enabled schools to access broadband internet and has also weaved infrastructure and ICT hardware through local networks and wireless technology. MOE's challenge continues in the Ninth Malaysia Plan as they work to ensure that infrastructure, hardware, software and adequate training are continually provided to rural schools identified as being less exposed to ICT technology facilities. With this initiative in place, all schools in rural areas will be equipped with computer labs and adequate hardware and software.
Finally, this research was conducted to identify whether there is a correlation between technology leadership and curriculum management of principals in daily secondary schools. The findings show that there is a moderate significant correlation between technology leadership and curriculum management among principals. These findings clearly indicate that technology leadership, and the use of technology in teaching and learning can improve schools' academic performance. Thus implying that within the Malaysian context, achievement gap between rural and urban schools can be narrowed through technology leadership.
Further, this supports Chen's (2004) findings that for the last few decades ICT technology facilities in education has been a determining factor of education and that to succeed in implementing technology in education principals need to change current leadership practices. On the aspect of curriculum management, Metcalf (2012) states that twenty-first century school leaders face a challenging task in applying technology to improve teaching and learning processes and must become role models to encourage the use of technology in teaching and learning as well as in organisational management. As such, Robinson, Lloyd and Rowe (2008) state that the effects of technology leadership on students' learning are three to four times greater than transformational leadership.
In conclusion, these findings highlight implications for management and administration in schools, namely from the standpoint of technological leadership among school administrators, particularly principals. In an effort to encourage a culture of technologically driven management, school principals need to work with everyone in the school to create a shared vision for comprehensive technology integration. In addition, as technology leaders in schools, administrators have to develop a supportive organisational structure for technology use, especially in structuring the utilisation of technology in teaching and learning processes and organisational management.
Conclusion
This research clearly shows that the role of information technology is crucial in the ever-challenging education system. School administrators, particularly principals, do not have a choice in accepting the technological cli-mate of the present day. A world which is now considered borderless in terms of information exchange means that schools will unquestioningly accept the application and implementation of ICT. In addition, technology infrastructure provided by MOE will be considered wasteful if not used optimally. The ability and determination of the government in providing these facilities should be commended thus should be used to its full potential.
Administrators and educators, especially in the rural areas, need to integrate ICT at every aspect in school management focusing on the teaching and learning process. Technology management also need focus on improved performance management efficiency by obtaining and using correct information in a timely manner. To achieve this, the role of technology leaders should always be improved to enable better integration in management and administration processes, and also in the teaching and learning process. The fact is that ICT can increase communication capabilities in an organisation and create an environment of friendly competition among school citizens. Therefore, the expansion of ICT technology needs to be explored further so that the visions and missions of school management can be achieved and enhanced.
